Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.039; wR factor = 0.109; data-to-parameter ratio = 15.1.
In the title compound, C 21 H 21 FN 3 O 2 P, the NH and P( O) groups of the C( O)NHP( O) fragment are in a syn arrangement with respect to each other, as are the two amide H atoms of the two CH 3 -4-C 6 H 4 -NH moieties. In the crystal, molecules are linked through N-HÁ Á ÁO( P) and N-HÁ Á ÁO( C) hydrogen bonds, forming R 2 2 (8) and R 2 2 (12) rings, which are arranged in chains parallel to [010] . Table 1 Hydrogen-bond geometry (Å , ). et al., 2004) . (Toghraee et al., 2011) and the hydrogen bonds strengths in these systems were discussed based on cyclic hydrogen bond motifs (Pourayoubi et al., 2011) . It was The phosphorus atom has a distorted tetrahedral environment (Fig. 1) . Comparison of the O-P-N angles indicates that the O-P-N1 angle is smaller than ideal tetrahedral (107.02 (7)°) and the O-P-N2 and O-P-N3 angles (113.75 (7)° and 116.29 (7)°, respectively) display larger than ideal values. This probably arises due to steric repulsion involving the P(═O) group. Moreover, there is no π···π interaction between the two para-methyl phenyl groups. The C(═O) and P(═O) groups of the C(═O)NHP(═O) moiety are in anti positions relative to each other, contrary to the syn orientation of P(═O) and NH groups. The P(═O), C(═O) and P-N bond lengths and P-N-C bond angles are in the range of the expected values. In the crystal structure, molecules are linked through P(═O)···H-N C(O)NHP(O) and C(═ O)···H-N amide hydrogen bonds (Table 1) , to give a linear chain running along the b axis.
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Experimental
Synthesis of 3-F-C 6 H 4 C(O)NHP(O)Cl 2 A mixture of phosphorus pentachloride (3.773 g, 18.12 mmol) and 3-fluorobenzamide (2.521 g, 18.12 mmol) were refluxed in CCl 4 for 8 h, and then the resulting solution was cooled to the room temperature. Formic acid (0.834 g, 18.12 mmol) was syringed dropwise into the stirring solution in 20 min and stirred for 6 h to yield the white precipitate that was filtered and dried in vacuum.
Synthesis of the title molecule To a solution of 3-F-C 6 H 4 C(O)NHP(O)Cl 2 (0.256 g, 1 mmol) in CHCl 3 (20 ml), a mixture of p-toluidine (0.214 g, 2 mmol) and triethylamine (0.202 g, 2 mmol) in CHCl 3 (5 ml) was added dropwise at 273 K. After 4 h stirring, the solvent was evaporated in vacuum and then the resulting solid was washed with distilled water.
Single crystals of title compound were obtained from a mixture of CH 3 OH, CH 3 CN and n-C 6 H 14 after slow evaporation at 1615, 1588, 1513, 1440, 1386, 1267, 1235, 1210, 961, 870, 861, 817, 751 .
Refinement
All H atoms were placed in calculated positions with C-H = 0.93-0.96Å; N-H = 0.86Å and were included in a ridingmodel approximation with U iso (H) = 1.2U eq (C,N) or 1.5U eq (C methyl ). Figures   Fig. 1 . The molecular structure of the title compound. Ellipsoids are given at the 50% probability level. Symmetry codes: (i) −x+1, −y+1, −z+2; (ii) −x+1, −y, −z+2.
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